Solution conformation of phakellistatin 8 investigated by molecular dynamics simulations.
Phakellistatin 8 is a cyclic decapeptide that inhibits cancer cell growth and has sequence and structure similar to antamanide. In molecular dynamics simulations of phakellistatin 8 in water, the decapeptide ring undergoes a conformational change from the saddle-like crystal structure to a more elongated conformation by a transition of the Tyr9 main chain from the alpha L to an extended structure. This is coupled to the loss of the NH9-O6 beta-turn hydrogen bond and the transient dissociation of the Pro7-Tyr9 side-chain packing. Furthermore, the water molecule acting as a transannular bridge forms an additional hydrogen bond with phakellistatin 8, namely with the NH group of Val5 besides those already present in the crystal structure, i.e., with the NH of Ile10 and the CO of Leu6. The alpha-turn hydrogen bond between the Phe4 amide hydrogen and the Ile10 carbonyl oxygen is always present. The solution conformations of the two cyclic decapeptides are similar, in particular in the region involving the NH4-O10 alpha turn of phakellistatin 8 and the NH5-O1 alpha turn of antamanide. The simulation results suggest that in aqueous solution the conformation of phakellistatin 8 is more extended than in the crystalline state, and on a nanosecond time scale phakellistatin 8 is more flexible than antamanide.